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[57] ABSTRACT 

An information comosunicating system a nd me thod 
comgrising an or der :j|ation and a plSraUtf^fSiolSe 
stations. When the order station cannot communicate 
with a mobile station, the order station selects one mo- 
bile station which is nearest to the uncommunicable 
mobile station and or^ersltKetselet^dl^ to 
commumt^teiAvith the uncommunicated mobile station. 
Q>mmunicable mobile station send information to the 
prde^statjop. The selected mobile station communi- 
cates with the uncommunicable mobile station ap- 
pointed by the order station according to an order from 
the order station, and transmits the position information 
of uncommunicable mobile station to the order station. 
The order station displays the position of the mobile 
station to control movement of the mobile station. 

5 Claims, 6 Drawing Sheets 
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Station which is out of the service area of the order 
POSmON MONITORING FOR COMMUNICABLE station. 

AND UNCOMMUNICABLE MOBILE STATIONS It is another object of this invention to enable an 

order station to know the current location or position of 
BACKGROUND OF THE INVENTION 5 a mobfle station as much as possible at the order station. 
This invention is concerned with a method and a ^ ^ further object in this invention to enable an 

systan for communicating a plurality of mobile stations ^^^^^ '^^^^^^ current location or position of 

with an order station. This invention is suitable for use a vehicle to use the vehicle operation as much as possi- 
with an A VM (Automatic Vehicle Monitoring) method _ , ^ , 

and system further objects of this invention will be- 

Conventionally, there are three methods for AVM. a come obvious upon an understanding of the illustrative 
dispersion transmitting method, a dispersion receiving f mbodmients about to be described or will be indicated 
method and a semiautomatic method. Constructions of ^ appended clamis. 

these methods are shown in FIG. 6, 7 and 8 respcc- BRIEF DESCRIPTION OF THE DRAWINGS 

lively. 

In the dispersion transmitting method, there are many FIG- 1 «s a schematic construction view of an infor- 
signposts 2 wWch are placed dispersively and from communicating system embodying the inven- 

which is transmitted a position signal at all times. Fur- °^r- •» ui ■ j- r 
ther. the signpost 2 transmits an information from a ,„ • " '^'^f.'^ "^"^^ °f 

communication station 1 towanl inside of service area communicatmg system embodying the in- 



vention. 



of each of zones A, B, C, D and E. A mobile station 4 * ■ ui • j- r 

receives a position signal from the nearest signpost .^ZJ^li'" * ^^"^ f ?™ ?f 

which is on^of the si^posts 2a. 2b. 2c 2^ uZd ™ commumcatmg system embodying the m- 

vention. 



transmits an information of the position of the received err' ' * « n« . ^ r . n- 

signpost and the ID (identification) information toward " ^S" of rt. infol^J^ . the mobile 

an order station 3. The order sution 3 receives position [he h,v«S '^^^^'^ 

and ID infom«tion from specific vehicles so that it is FIG 5 is a flow chart for controUing the order station 

able to know the zones m which the vehicles exist re- -r ;„f„_„ri„„ ^™„^„„;„,f; . t "^f. 

_„^,„,„ or tne iniormation commimicating system embodying 

^- • • • .1. ^ .1. 30 the invention. 

In the dispersion receivmg method, there are m«iy piG. « is a schematic construction view of a system 
signposts 2 which are placed djspersively. order ^^ich uses dispersion transmitting method of A\tS 
station 3 simultaneously calls all the mobile stations. method of priorart u« "vivi 

When one of mobUe stations 4 receives the call the piG. 7 is a schematic construction view of a system 
mobde station4transmite IDmfonnation.Eachof the35 ^hi^h uses dispersion receiving method of T^M 
signposts receives the ID mformation from the mobile method of prior art vu n.Ym 

station 4 in the cristing zone of the signpost and trans- piG. 8 is a schematic construction view of a system 
mits a position mformation and the re«aved ID mfor- ^hi^h uses semiautomatic method of AVM method of 
mation of the mobile station to the order station 3 on pj^Qj- ^rt. 
line. 4^ 

In the semiautomatic method, an order station 3 si- DETAILED DESCRIPTION OF THE 

multaneously calls all the mobile stations. When one of INVENTION 
mobile stations 4 receives the call, user of tiie mobile One embodiment of tiiis invention is illustrated in 
sution 4 decides which zone the user is m, and the piGS. 1 to 3 wherein a well-known GPS (Global Posi- I 
mobile statton4 transmits the zone information with ID 45 tioning System) is employed m order to specify or de- ' 
infoimation. The order station 3 receives the zone and termine the current position of a mobUe station which is 
the ID mformation from the mobile stations so as to mounted on a specific mobfle such as a vehicle Gener- 
know each of the mobile station^s position. ally, GPS uses some artificial satellites for positioning 

These methods are descnbed in Japanese Laid-open and a mobile stations position is calculated by using at 
utility model No. 60-189149, and Japanese Laid-open 50 l^ithrefeLorbit^ata recdved ftx5ti at^^ 
patents No. 62-7230, No. 63-6698, No. 63-6700, etc. ial satellites 11, 12 and 13. In this embodiment, mobile*^ 
These prior art references disclose some communica- sgitions 14 arein^unted bn^ome^gelesr^ 
tion arrangements for realizing the above 3 ways. mobile stations 14 calculates its d^jiosition byir^iv- 

Howcvcr, in above way, if the mobile station is out of ing an electric wave from at least three artificial satJp^ 
zone and the order station 3, is not able to communicate 55 Utes^y^l2,%d 13?aiid sends :&e|^^itiQn infoimation to^ 
witii the mobile station, the position of the mobile sta- an order station 15 by using this invention, 
tion can not be known by the order station 3. For solv- HG. 2 discloses a constructibn of the raobUe station 
ing this problem, output power of the mobile station or 14. The mobile station 14 has an antenna 21, a GPS 
order station requires higher power relative to the receiver 22; a latitude and longitude information modu- 
above 3 ways. But, if the high power is outputted, it 60 lator 23, an ID modulator 24, a transceivCT 
brings high cost for the arrangement and it heads the a transceiver 27, a memory 32, a controller 37, and 
decrease of the efficiency of the use of electric wave other related devices as shown in FIG. 2. The antenna 
because the area used by one system should be ex- 21 receives the electromagnetic wave from each of the 
panded. artificial satellites 11, 12 and 13. The GPS receiver 22 

SUMMARY OF THE INVENTION <^eulat^;ciuu^ signals received by 

antenna 21, and outputs data including latitude and 

It is, therefore, a primary object of this invention to longitude data. The data is supplied to a latitude and 
enable communication from an order station to a mobile longitude information modulator 23 which transforms 
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digital signals whose frequency is^^o^ghfto be trans- mobile station 14 which includes the latitude and longi- 
mig^^jjjrfephones systems to, for examplfef la DTMF tude information and ID information, and saves the 
(Dual Tone Multi Frequency) signal data. The ID mod- information into the memory 52. 
ulator 24 re<^i^^g?^g^n|ification) information and In action, the chart select circuit 48 selects a chart 
transforms a digit^ signSl whose frequency is too high 5 including^ the ento s^ic^ area and the^display cqn- 
to be transmitted by a telephone system to, for example, troller 47cbritTOis^e Sfiiod^ tiibe 49 to display the 
a DTMF (Dual Tone Multi Frequency) signal The ID chart according to an order from the controller 5L The 
(identification) information is to identify: the. ndpbile service area is set by communication ability of the mo- 
station from other mobile stations. Two modidated bile station 14. The ID generator 50 generates ID infor- 
di^tal signals are added by an adder 25 to generate a 10 mation of all mobile stations. The ID information is sent 
series of digital signals which include the latitude and to the transceiver interface 45, and is transmitted by the 
longitude information with.II^Mgn^tion. The series transceiver 42 for all mobile stations at once, 
of digital signals are outputed to Uie transceiver 27 In each of the mobile stations 14, the antenna 21 re- 
through the transceiver interface 26. The transceiver 27 ceives the electric waves from artificial satellites 11, 12 
is a mobile wireless radio, for example. The transceiver 15 and 13. On the other hand, the GPS receiver 22 detects 
27 is able to communicate by wireless through an an- the latitude and longitude information and sends the 
tenna 30 with a transceiver in other mobile stations. The information to the latitude and longitude mformation 
transceiver 27 is able to communicate by a voice by modulator 23. When the antenna 30 receives the ID 
using a speaker 28 and a microphone 29, and is able to information from the order station 15, the controller 31 
transmit and receive the digital signal including the 20 controls the latitude and longitude information modula- 
latitude and longitude information and/ orclD informa- tor 23 and the ID modulator 24 to output the latitude 
tion or an order signal from the order station 15 or other and longitude information from the latitude and longi- 
mobile stations. The memory 32 is able to memorize the tude information modulator 23 and to output ID infer- 
position information or digital signal from the order mation from the ID modulator 24 so that the adder 25 
station or other mobile station. The controller . 31 con- 25 adds the information and a series of information signals 
trols the latitude and longitude information modulator including the latitude, longitude and ID information are 

L23, ID modulator 24, transceiver interface 26, trans- generated The controller 31 controls the transceiver 

ceiver 27 and memory 32 according to an order signal interface 26 and transceiver 27 to transmit the latitude, 

from the order station 15, longitude and ID information toward the order station 

^ FIG. 3 discloses a construction of the order station 30 15 from the antenna 30. 

15. The order station 15 has an antenna 41, a transceiver In the order station 15, the latitude, longitude and ID 

42, a transceiver interface 45, a latitude, longitude and information is received by the antenna 41. When the 

ID information demodulator 46, a display controller 47, information is received, the information is demodulated 

a chart select circuit 48, a cathode-ray tube 49, ID gen- by the latitude, longitude and ID information demodu- 

erator 50, a controller 51, a memory 52, and other dc- 35 lator 46. Then, the controller 51 controls the latitude, 

vices as shown in FIG. 3. The transceiver 42 is able to longitude and ID information demodulator 46 and the 

communicate by a voice by using a speaker 43 and a display controUer 47 to display a mark for the lati- 

microphone 44 and is able to receive the digital signal tude and longitude point and ID code on the displayed 

includling the latitude and longitude information and/or chart on the cathode-ray tube 49, 

the ID information from the mobile station 14 and to 40 If one mobile station 14A stays out of the service 

transmit an order signal to the mobile station 14 through area, the uncommunicable mobile station 14A can not 

the antenna 41. The latitude and longitude information communicate with the order station 15. The order sta- 

and/or ED information from the mobile station 14 are tion 15 can not receive the latitude, longitude and ID 

sent to the latitude, longitude and ID information de- information from the mobile station 14A. In the order 

modulator 46 through the transceiver interface 45. The 43 station 15, the memory 52 stores the past position of the 

latitude longitude and ID information demodulator 46 mobile station 14A at a previous time when the order 

transforms the received signal from the mobile station station could commimicate with the mobOe station 14A. 

14 to the latitude and longitude information and ID The order station 15 then selects one mobile station 14 

information according to the order from the controller which is near the past position of the uncommunicable 

51. The display controller 47 receives the latitude and 50 mobile station 14A, and calls the selected mobile station 
longitude information and ID information of the mobile 14. The selected mobile station 14 receives the ID infor- 
station 14 and controls the cathode-ray tube 49 to dis- mation of the uncommunicable mobile station 14A from 
play the latitude and longitude positions and ID infor- the order station 15, and calls the uncommunicable 
mation of ^e mobile station 14. Here, the cathode-ray mobile station 14A. When the uncommunicable mobile 
tube 49 dispi^5yphicsf«" for the latitude and longi- 55 station 14A receives a call from the selected mobile 
tude point oftiie mobile station which is communicated station 14, the uncommunicable mobile station 14A 
directly witii the order station 15, displays graphics transmits the latitude, longitude and ID information to 
for the latitude and longitude point of the uncommuni- the selected mobile station 14. When the selected mo- 
cable mobile station which is not capable of direct com- bile station 14 receives the information from the uncom- 
munication with the order station 15 and for the latitude 60 municable mobfle station 14A, the selected mobile sta- 
and longitude point of the mobile station which relays tion 14 stores the latitude, longitude and ID information 
information from the unconmiunicable mobile station. to the memory 32, and further, adds the ID information 

ID generator 50 gCTe^^ of the selected mobile station 14 to the latitude, longi- 

ing to control of the controller 51. The controller 51 tude and ID information of the uncommunicable mobile 

controls the latitude, longitude and ID information 65 station 14A. The added information is transmitted to the 

demodulator 46, the display controller 47, the chart order station 15 by using the transceiver interface 26, 

select circuit 48, the ED generator 50 and the memory transceiver 27 and antenna 30. In the order station Is) 

52. The controller 51 gets the newest information of the the added information is received by the transceiver 42 
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through the antenna 41. The information is sent to the mobile station reaches the order station, step S21 is 
latitude longitude and ID information alemodulator 46 executed. If there is no response from a mobile station 
and demodulated to the latitude and longitude informa- step S15 is executed. ' 
tion of the uncommunicable mobile station 14A, the ID In step 15, the controller 51 loads data of past position 
information of the uncommunicable mobile station 14A, 5 of the unresponsive mobile station from the memory 52. 
the latitude and longitude information of the selected In step 16, the controller 51 searches one mobile station 
mobile station 14, and the ID information of the se- which is able to communicate with the unresponsive 
lected mobile station 14. The display controller 47 dis- mobile station. In this step, the search is executed in 
plays a mark for the latitude and longitude point accordance with relationship skip between the position 
and ID code ofthe uncommunicable mobile station 14A 10 of the unresponsive mobile station and other mobile 
and the selected mobile station 14 on the displayed chart station which are stored in the memory 52. The control- 
on the cathode-ray tube 49. In this way, the positions of ler 51 searches for one mobile station which is in a 
all of the mobile stations may be displayed on the cath- communication area with the unresponsive mobile sta- 
ode-ray tube 49, tion. In step 16, if there is no mobile station close to the 

The above action is operated by the controller 31 and 15 unresponsive mobile station, step 22 is executed. If any 
the controller 51 mainly. The controller 31 is executed mobile station is capable of communication with the 
according to the flow chart in FIG. 4. The controller 51 unresponsive mobile station, the controller 52 selects 
is operated according to the flow chart in FIG. 5. In the one mobile station which is nearest to the unresponsive 
order station 15, it is able to transmit some information mobile station in step 17, Next, the controller 52 con- 
to the mobile station and to control the vehicles accord- 20 trols the order station 15 to order for search of the 
ing to the position information of the vehicles. unresponsive mobile station to the selected mobile sta- 

in FIG. 4, when the controller 31 is started, first, the tion. After tiie search order is transmitted to tiie se- 
initialize step SI is executed. Input/output port, mem- lected mobUe station, the controller waits for die an- 
ory and so on are initiahzed. In step S2. calcuj^on^of ^ swer from the selected mobUe station. In the other side, 
own position is executed. '^|^i^K5GJoreaW^:25 when the selected mobUe station receives the search 
memory 32. In step S3, it is executed to judge whether order, the selected mobUe station tries to communicate 
there is an order for search of other mobile stations or with the unresponsive mobile station, gets the point and 
not. In step 4, it is executed to judge whether there is or ID code of the unresponsive mobile station, and trans- 
not a polling which identifies its own moving station. mits the information ofthe unresponsive mobile station 
When no call is made to its own mobQe station, the step 30 and its own mobile station toward the order station 15. 
2 is continued. When there is a call its own mobile sta- In the order station, if the controller 51 receives an 
tion in received signals, then step S5 is executed. When answer from the selected mobile station, the controller 
there is an order for search of other mobile stations in 51 receives the information from the selected mobile 
the received signals, then the steps later than step S6 are station, and renews the memory 52 to new data in step 
executed. 35 S20. If the order station 15 is not able to communicate 

In step S5, the controller 31 controls the latitude and with the selected mobile station or if the selected mobile 
longitude information modulator 23, ID modulator 24, station is not able to communicate with the unrespon- 
transceivcr interface 26 and transceiver 27 to transmit a sive mobile station, then the controller is not able to get 
signal including the latitude and longitude information the answer so that step 22 is executed, 
and ID information to the order station 15. 40 In step 21, the controller 51 controls the display con- 

In step S6, the controller 31 receives the ID informa- troller 47 to display the renewed position information to 
tion of an identified uncommunicable mobile station the cathode-ray tube 49. The cathode-ray tube 47 dis- 
14A from the order station 15, and calls the identified plays marks or and ID code to position of the 
uncommunicable mobile sUtion 14A. In step S7, if there mobile station in accordance with result of whether the 
is a response from the identified mobile station 14A, the 45 communication with the tmresponsive mobile station is 
step S8 is executed, and if there is no response, then the directly or through the selected mobile station as a relay 
act of the controller 31 is returned to step S2. In step S8, station. The display is done to all communicated mobile 
the controller 31 requests the identified mobile station stations by using the data in the memory 52. 
14A to send information of its position. As described In step 22, the controller controls the display control- 
above, the information includes the latitude and longi- 50 ler to display a warning for teaching that one or more 
tudc information and ID information of the identified specific mobile stations can not be communicated with 
mobile station 14A. In step S9, the controller 31 re- the order station 15. 

ceives the information from the identified mobile station Accordingly, the order station can know the position 
14A and stores the information into the memory 32, In ofthe mobile station which is able to communicate with 
step 10, the controller 31 controls the latitude and longi- 55 the order station 15 directiy or indirectly through an- 
tude information modulator 23, ID modulator 24, trans- otiier mobile station. If one mobile station is out of tiie 
ceiver interface 26 and transceiver 27 to transmit a service area of the order station 15. when the mobile 
signal including the latitude and longitude information station can communicate to one mobile station in the 
and ID information ofthe identified mobile station 14A service area, the order station can know the position of 
and its own mobile station 14 to the order station 15. 60 the mobile station out of service area. 

In FIG. 5, when the controller 51 is started, first, tiie In the above embodiment, the catiiode-ray tube 49 is 
initialize step Sll is executed and input/output port, able to display the position ofthe mobile station which 
memory, etc. are initialized. In step S12, the controller is directly communicable and which is indirectly com- 
51 controls the order station 15 to poll toward all mo- municable through the relaying mobile station so that 
bile stations. In step 13, the controller 51 stores the 65 the user of the order station 15 is able to know further 
information ofthe mobile station into the memory 52. In more information of the position of the mobile station, 
step 14, it is executed to judge whether there is response Further, the order station is able to communicate with 
from all mobile stations or not If response from any the mobile station whose distance from the order station 



10/29/2003, EAST Version: 1.4.1 



5,355, 

7 

is about two times as much as conventional service area 
at maximum. Whenever one mobile station is in a tunnel 
or behind a building so that the mobile station is not able 
to communicate with the order station, it is able to 
establish a communication indirectly between the mo- 5 
bile station and order station if there is another mobile 
station which is able to communicate with the mobile 
station and order station. 

Although this system and method are able to adapt to 
other movable systems other than vehicles, when the 
mobile station is taken on a vehicle, this system is able to 
be used for the transport of humans or freight or opera- 
tion of cars, for example, taxis, truck transports, police 
or guard operations. Specially, this system is suitable for 
traffic control and control of squad cars may be done 
precisely. 

In this embodiment, the user of the mobile station or 
order station can communicate with each other by 
voice by using the microphone and the speaker. There- 20 
fore, the user is able to know information by voice 
communication. 

This embodiment uses GPS. The GPS can measure 
more closely. However this may be changed to other 
positioning system, for example^ a system for position- 25 
ing which get the position by using a calculation of the 
direction and running distance measured by a vehicle 
wheel speed sensor or a compass etc. It may use to- 
gether the GPS and other positioning system for getting 
the position more delicately, or for supplementing a 30 
lacking part of the GPS. For example, GPS cannot be 
used if die mobile station is behind a building, but the 
car having the mobile station can measure the direction 
and running distance. 

In this embodiment, information including the posi- 35 
tion and ID code of the mobile station is communicated 
between the mobile station and order station. However, 
it may add other information to the information, for 
example, moving order of the mobile station, order 
request from the mobile station, etc. ^ 

In this embodiment, one order station is set in a sys- 
tem, but by using a plurality of order stations, it is able 
to communicate with a wider areas, and it is able to 
communicate in area between service areas of the order 
stations by using the relaying mobile station. 

In this embodiment, one mobile station is relaying 
between the order station and the selected mobile sta- 
tion. However, a plurality of mobile stations can be used 
for relaying. In this way, it is able to communicate with 
a mobile station at a much farther point. 

What is claimed is: 

1. An information communicating method for an 
information conununicating system including an order 
station and a plurality of mobile stations each of which 
has its own position detector, comprising the steps of: 
attempting to communicate with each mobile station 
to identify each conuBimicable mobile station and 
each uncommunicable mobile station; 
receiving position information from each communi- 50 

cable mobile station; 
requesting one of said communicable mobile stations 
on conununicate with an uncommunicable mobile 
station; and 

receiving position information from said unconmuni- 65 
cable mobile station through said one of said com- 
municable mobile stations. 
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2. An information communicating system compris- 
ing: 

an order station; and 

a plurality of independent mobile stations each of 
which includes its own position detector; 

wherein at least one of said mobile stations includes a 
relay means for communicating with another mo- 
bile station by request of the order station, and for 
transmitting position information from said another 
mobile station to the order station. 

3. A vehicle operation control method for a vehicle 
operation control system comprising a plurality of vehi- 
cles each of which includes a first communication de- 
vice and a positioning device, and an order station in- 
cluding a second conununication device which is com- 
municable with said first commimication device, com- 
prising the steps of: 

calling one of the first conmiunication devices on one 
of the vehicles from said order station; 

communicating information with said one of the vehi- 
cles if a response is received by said order station 
from said one of said vehicles; 

identifying one of said vehicles not in communication 
with said order station; 

identifying one of said vehicles in communication 
with said order station closest to said one of said 
vehicles not in communication with said order 
station; and 

ordering the vehicle identified to be in communica- 
tion with said order station to conmiunicate infor- 
mation with the vehicle not in communication with 
said order station. 

4. A vehicle operation control method for a vehicle 
operation control system in claim 3, further comprising 
using a global positioning system with each positioning 
device. 

5. A mobile station position monitoring system com- 
prising: 

communication means for communicating with a 
communicable mobile station and for communicat- 
ing with an uncommunicable mobile station, inde- 
pendent from said conomimicable mobile station, 
through said communicable mobUe station; and 

display means for displaying information from each 
mobile station, 

wherein the communication means includes a first 
transmitting means mounted on an order station for 
transmitting an order to the conomunicable mobile 
station, a second transmitting means mounted on 
the communicable mobile station for transmitting 
information to the order station, request means 
mounted on the order station for requesting the 
communicable mobile station to communicate with 
the unconmiunicable mobile station, and relay 
means mounted on the communicable mobile sta- 
tion for receiving the request from the order sta- 
tion, for obtaining information from said uncom- 
municable mobile station by communicating with 
said uncommunicable mobile station and for trans- 
mitting information from said uncommunicable 
mobile station to the order station, and 

wherein said mobile station includes its own position 
detector wherein the information includes position 
information of each mobile station, and wherein 
the display means displays the position of each 
mobile station with a diart. 
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